10

15

20

25

F- PO9087TR(SG  SPECI FI CATI ON POLI SHI NG PAD TECHNI CAL
FIELD 5 [0001] The present invention relates to a

pol i shing pad used in planarizing an uneveq;§%g%gg#%R(SG)

of a wafer by chem cal nmechanical polishing ( and

in particular to a polishing pad having a w ndow for

sensing a polished state etc. by an 10 optical neans,

as well as a method of producing a seniconductor

devi ce by the poIishi%@E%%§TCA§&g§GROUND ART [ 0002]

15 Production of a seniconductor device involves a

step of formng an e%%; %%&gﬁg%%&jve filmon the

surface of a wafer to forma wiring |ayer by

phot ol i t hography, etching etc., a step of formng an

interlamnar insulating filmon the wiring |ayer,

etc., and _an _uneven surface made of an 20
TEGHNLERECBREULt i ve material such as nmetal and an

insulating material is generated on the surface of a
[OQBE &r by these steps. In recent years, processing for

fine wring and nultilayer wiring is advancing for

t he Paeppsesenthigientipnt &glatiesnter aserildshdia mad used

integrated circuits, and 25 accordingly techni ques of
inpbhaaarzeaggapnunaeernsguffdececof & FaPRIOPVTRISE)Lcad

waf er have becone inportant.
mechanical polishing (CMP) and in particular to a polishing

pad having a window for sensing a polished state etc. by an
optical means, as well as a method of producing a

semiconductor device by the polishing pad.

BACKGROUND ART
[0002]

Production of a semiconductor device involves a step
of forming an electroconductive film on the surface of a
wafer to form a wiring layer by photolithography, etching
etc., a step of forming an interlaminar insulating film on

the wiring layer, etc., and an uneven surface made of an

electroconductive material such as metal and an insulating

material is generated on the surface of a wafer by these
steps. In recent years, processing for fine wiring and
multilayer wiring is advancing for the purpose of higher
integration of semiconductor integrated circuits, and

accordingly techniques of planarizing an uneven surface of
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[0003] As the nethod of planarizing an uneven surface

of a wafer, a CW° nethod is generally used. CWP is a
technique 5 wherein while the surface of aﬁMﬂﬁ?@éﬁﬁR SG)
be polished is pressed agai nst a polishing surfdce o

a polishing pad, the surface of the wafer is polished
Wi th an abrasive in the formof slurry having

abrasive grains dispersed therein (hereinafter,

reterr 0 Lucr O [0004] As shown in Fig.
a stgrpﬁgyéthéoée é?é%ﬁgguéed generally in CW is

[OQQ i ded for exanple with a polishing platen 2 for
ggorting a polishing pad 1, a supporting st and

(pol i shj 5 for _supporting a polished materi al
15 bar RS %%Baeri. RSRALFIES PBr UORVEr fy tace Of a
pressuri zi ng and a_nechani sm of feeding an
Waé@Fas?vEMPTﬁ@thﬁél P§hlgﬁ&e|§§élif Dgofl-t t Ui f hat Rechnique
polishing platen 2 for exanple via a double-coated
wheggén ThélpothshFrHgLprat 4 2 wadert ke HepPortishgdstignd
5 are provided with rotating 20 shafts 6 and 7
pregspdcapeehytandratéshingnged fageh ofhat podd shigld $iichg the
pad 1 and the polished material 4, both of which are
susfipper bédthy whéar asepoppesed tidtbaeh efhersivEhen the
supporting stand 5 is provided with a pressuri zing
fomachanssurtor hpushpngbtrheipel grhédsnatiepiealsedl adgeirresin
the 25 polishing pad 1. 2 F-P09087TR(SG
(hereinafter, referred to as slurry).
[0004]

As shown in Fig. 1, a polishing apparatus used
generally in CMP is provided for example with a polishing
platen 2 for supporting a polishing pad 1, a supporting
stand (polishing head) 5 for supporting a polished material
(wafer) 4, a backing material for uniformly pressurizing a
wafer, and a mechanism of feeding an abrasive. The
polishing pad 1 is fitted with the polishing platen 2 for
example via a double-coated tape. The polishing platen 2
and the supporting stand 5 are provided with rotating
shafts 6 and 7 respectively and are arranged such that the
polishing pad 1 and the polished material 4, both of which
are supported by them, are opposed to each other. The
supporting stand 5 is provided with a pressurizing

mechanism for pushing the polished material 4 against the

polishing pad 1.
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[ 0005] When such CWP is conducted, there is a problem
of judging the planarity of mafer surface. That is,

the point in tinme when desired surface properfy
pl anar state are 5 reached shoul d be detect@ePQﬁﬁajyk(SG)

respect to the thickness of an oxide film polishing
speed etc., the polishing treatnent of a test wafer
has been conducted by periodically treating the
[Oggsi and after the results are confirnmed, a wafer
i ng as a product is subjected to 10 pollshlng

treaﬁ %e @E] n thi.s nmetho g howeve

tr ool RER SEFReCHP &5t SPUCRAREr H&rﬁhéscssprpﬁﬁ%ef
treatmept are wasteful, and a test wafer an h

3uﬂ%achhﬁ/aPéF‘nﬁStlté’uBFeé’taé&rt SUBEGEESs| ﬁﬁaislﬁr ethe point
different in polishing results due to a | oading effect

lnuﬁﬂ@@ewbénCﬂPSléﬁé §@é§ﬁ§?eP§P@&QHﬁQﬁ1%ﬁIﬁ@%@@é ﬁﬂ}e are
results is difficult without actual processing of the

reprbadcshaualer be[ dgbrrtedo AfebhdraghPyctt her hpsthéelness
in recent years for a nethod capable of in situ

ofdeneckiida 6f lmheppdiiphing tspwed whien ,dédier e ldwihfiage
properties and thickness are attained at the tinme of

tr&Pmpnbcessiangesinwarder hbe $eleve comelugireablgm
descri bed above. For such detection, various 25

penebbodalhgverbeenngsete andefr, ormnidhe fticawpbientreaful t3 are
F- PO9087TR( SG

confirmed, a wafer serving as a product 1is subjected to

polishing treatment.

[0006]

In this method, however, the treatment time of a test
wafer and the cost for the treatment are wasteful, and a
test wafer and a product wafer not subjected to processing
are different in polishing results due to a loading effect
unique to CMP, and accurate prediction of processing
results is difficult without actual processing of the
product wafer.

[0007]

Accordingly, there is need in recent years for a
method capable of in situ detection of the point in time
when desired surface properties and thickness are attained
at the time of CMP processing, in order to solve the

problem described above. For such detection, various

methods have been used, and from the viewpoint of
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measur enent accuracy and spatial resolution in
non-contact neasurenent, an optical detection neans

is becoming the mainstream [0008] 5 The ical
detection neans is specifically a nethod ogﬁﬁﬁquQWQ§fSG)

t he end-point of polishing by irradiating a wafer via
a polishing pad through a wi ndow (light- transmtting
region) with a Iight beam and nnnitoring an

melnter&gr nce si gnal gﬁnerg ed by re ctlon ofJ 2 ontact
UL o iy Plolf Tl e sl
an .approxi mat.e de 0
me@ﬁPFﬁ@@“Ene@@nﬁé§§ ﬁréﬁ FCt %PF@PPﬁgléf% p&ﬁ&ﬁ@éﬁh@

the thickness of a surface |layer 15 of a wafer. Wen
maipehreABnge i n thickness becones equal to the
t hi ckness of the unevenness, the CVMP process is
[0PPRished. As a nmethod of detecting the end-point of
pol i shing by such optical neans and a polishing pad
usedThea ohtipeihddtevaipounennpshdds spedifdlciedhivng peddrod
have been 20 proposed. [0010] For exanple, a
of pdetshtnggpatichevdrgoias béagold spamg byhemeefdiading a
solid and uniformtransparent polyner sheet passing a
wafFeghtiaf awvavéliehghhspatl 19@onmht @ 350@awm (25 ght -
therethrough is disclosed (Patent Literature 1)
tr&nghbet ingd regPOBP8%IROSE) 1ight beam, and monitoring an
interference signal generated by reflection of the light
beam.
[0009]

In such method, the end-point is determined by
knowing an approximate depth of surface unevenness through
monitoring of a change in the thickness of a surface layer
of a wafer. When such change in thickness becomes equal to
the thickness of the unevenness, the CMP process is
finished. As a method of detecting the end-point of
polishing by such optical means and a polishing pad used in
the method, various methods and polishing pads have been
proposed.

[0010]

For example, a polishing pad having, as least a part

thereof, a solid and uniform transparent polymer sheet

passing a light of wavelengths of 190 nm to 3500 nm

therethrough is disclosed (Patent Literature 1). Further,
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- . the,
thepRyBntf

a polishing pad having a stepped transparent plug
inserted therein is disclosed (Patent Literatures 2

and 3). [0011] There is al so disclosed a polish d
having an 5 optically transparent nenber t é%mdg%%¥k(SG)
includes a water- insoluble matrix and water-sol uble
particles dispersed in the water-insoluble matrix and
has a light transmttance of 0.1%or nore at 400 to

800.nm.(Patent . Literatures 4 and _5). Both .
= B B PoRE P Eu 8805 RAEEPEEn 4 SHSRBE N s PIYH 14 oFg =
end- pai.nt _det ection wi_ndqw. 0012] In
Oﬁéﬂs WPREOWEF2HECs hit§ rﬁ%&’sﬁe%&/\é\?’éﬂr 3the
wi ndow surface tends to be scratched by a dresser or a
[OSLdfry and gradual |y reduced in |ight transmittance as
they 15 are used. Therefore, conventional w ndowed
pol i 5hehg pad31sradésalpesnl enmPiod ishdnonkes &3pregr &
based on the initial 1light transmttance (optica
optéfhédvatcensiargnsdmepbgeat ébat timelawespa matesr
error may occur in the end-point detection as the
ingpghbler mnsmiitt ande wdéeressdsioflieomartie cA@ sridddire rsteayeln
to the final stage of using the polishing pad. [0013]
thlawehtrkihepdible hatiPxAabt- Hb292a7 1ikdtterntransrdrtatanae of
2: JP-A 9-7985 Patent Literature 3: JP-A 10-83977 25
0. Pat ept mbirtenat U@ 4o 3POANZ002a324169.iteratures 4 and 5).
F- PO9087TR( SQ

Both publications disclose that such a member is used as
the end-point detection window.
[0012]

In conventional windowed polishing pads, however, the
window surface tends to be scratched by a dresser or a
slurry and gradually reduced in light transmittance as they
are used. Therefore, conventional windowed polishing pads
have a problem in that when a program based on the initial
light transmittance (optical reflectance) is used to detect
the end-point, an error may occur in the end-point
detection as the light transmittance decreases from the
middle stage to the final stage of using the polishing pad.
[00131

Patent Literature 1: JP-A 11-512977

Patent Literature 2: JP-A 9-7985

Patent Literature 3: JP-A 10-83977

Patent Literature 4: JP-A 2002-324769



10

15

20

25

Patent Literature 5: JP-A 2002-324770 DI SCLOSURE OF
| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTION 5
[0014] The invention has been nmade to sol ve ﬁfﬁbéﬁ§%
problem and an object of the present invention 15 t
provi de a polishing pad that is prevented from causing
an end-point detection error due to a reduction in
l'ight 10 transmttance fromthe early stage to the
finab siage, of o LG pr acess, pandbo provigle a method
of producing a ~seniconductor devicé ™wth a such
pol i shing pad. MEANS FOR SOLVI NG THE PROBLEMS 15
[0015] As a result of investigations in view of the
circunst ances, the inventors have found that

ove
Dlgﬁgoggg eOFpﬁgﬁﬁgﬁﬁggn be sol ved by using the

l[ight-transmttin regi on described bel ow as a
PRPBgﬁMStFQn§ﬁ1§PP Dr &gi dHEf dNVERF L9 i shi ng pads.

0016] Thus, the present invention is directed to a
[0B&RIshi ng pad, conprising a polishing |ayer conprising
a polishing region and a light-transmtting region,

wher €hfr anggnpobins hiang bskete madef &oe sofl iehehe above
light-transmitting region is 6 F-P09087TR(SG
preubgrct eddt enaobyefdc e fr adhghpess entedtmentticand & He
light- transmtting region has a light transmttance
profrid8%at poQ%¥hing pad that is prevented from causing an
end-point detection error due to a reduction in light
transmittance from the early stage to the final stage of
the process, and to provide a method of producing a

semiconductor device with a such polishing pad.

MEANS FOR SOLVING THE PROBLEMS
[0015]

As a result of investigations in view of the above
circumstances, the inventors have found that the above
problem can be solved by using the light-transmitting
region described below as a light-transmitting region for
polishing pads.

[0016]
Thus, the present invention is directed to a

polishing pad, comprising a polishing layer comprising a

polishing region and a light-transmitting region, wherein a

polishing side surface of the light-transmitting region is

(5G)
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at a wavel ength of 600 nm before use. [0017] 5 The
i nventors have found that when the polishing side

surface of the light-transmtting region is ¢ %q%%
in advance, the light transm ttance of theEr%%%m (SG)

light-transmtting region is less likely to change
during use. Even when a program based on the initia
light transmittance (optical 10 reflectance) is used

Q ct the_end-paint he _poli shin pad_of .the .. _
sub T L ELE L Bn ROt ek e ot s 8aira (e oyt Chy Light

end-point detection error .d %o a change in 1] gﬁ o
CrEPARERT L PANEBOF PBT ERe “edr O LsAGES1 TREH 41 “Urage 60%
of the_ process _using th ol i shing pad. 15 [0018] The

atl?gﬂ?y?}gﬁgﬁPtPFnéo e&@o%eggrﬁe&§ﬁred to have a |ight
transmttance of 40 to 60% at a wavel ength of 600 nm
[0Béfdre use. If the light transmttance is |ess than
40% at a wavel ength of 600 nm before use, the .
end- pe¢ ninventerpohare éannbdetBpsr pead theomolishdag pide
stage of the process using the polishing pad. If the
sukfghe ofahbai tightetiransovriétingn regd¥n 4 ssuydugdened in
roughening treatnent may be insufficient so that it
adwmagcbe thpo$sgbketirangmévennce offatfpe ilnghie Hheglsmitting
transmttance of the light-transmtting region during
regsen 1i251£68819] ké1k- PA9@BATRESGuriThe usel.i SBivag shde a
surface of the light-transmtting region preferably
prbgsa@noasetihsit thenean tsulf aéghtowghness ttance (optical
reflectance) is used to detect the end-point, the polishing
pad of the present invention makes it possible to prevent
an end-point detection error due to a change in light
transmittance from the early stage to the final stage of
the process using the polishing pad.
[0018]

The light-transmitting region is required to have a
light transmittance of 40 to 60% at a wavelength of 600 nm
before use. If the light transmittance is less than 40% at
a wavelength of 600 nm before use, the end-point detection
can be disrupted from the early stage of the process using
the polishing pad. If the light transmittance is more than
60%, a surface roughening treatment may be insufficient so
that it may be impossible to prevent a change in the light

transmittance of the light-transmitting region during use.

[0019]
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(Ra) of 1 to 2.2 pm If the arithnetic nmean surface
roughness (Ra) is less than 1 pm a change in |ight {

5 transmttance fromthe early stage to the final

stage of using the polishing pad can be si&ﬁﬁ@%&%&?R(SG)
so that an end- point detection error can be nore

likely to occur. If the surface roughness (Ra) is

nore than 2.2 pm the end-point detection may tend to

be d&%%ﬁ%éggaﬁéﬁg}%gﬁ?egﬁk¥gégag% &&Fi igégngr%%%pﬁgting

polis a Scattéring UCES

light transmttance of the light-transm tti_ng region.
re gt 0P TEEL P by aHAS ROeRPLGATELIS: BOPY S CsPRSd Fpdhness

oduci n em conductor device, which conprises a

(Rggeﬁ%o} gBI§s i Hg- 1%gtF%es%¥¥5%%ercam§%ﬂigﬁﬁﬁﬁﬁ?or

wafer with the polishing pad described above. Brief
ropghpefpt (BR) ot St hESPr HRfRgS MR021Fhepde ¢ 1198ty

schematic view of a construction showing an _exanple
tragpsuitbavent f6ARI thel PakiliigSappsar &cushgsddngd stppe of

polishing. Fig. 2 is a schematic sectional view
usshgwihg ppliskanpl padf canpbki shiong fpadnsf sohéhgrtegentend-

invention. 25 Fig. 3 is a schematic sectional view
poshowilegeandbheerr8rFcPOOD87TRISCL i kedgnyloe ogfcutrhe If the

pol i shing pad of the present invention. Fig. 4 is a
sustheantoaglseess0MRk) viewnshhewthgnatothem, the end-point
detection may tend to be disrupted from the early stage of
using the polishing pad by light scattering which reduces
the light transmittance of the light-transmitting region.
[0020]

The present invention relate to a method of producing

a semiconductor device, which comprises a step of polishing

the surface of a semiconductor wafer with the polishing pad

described above.

Brief Description of the Drawings
[0021]

Fig. 1 is a schematic view of a construction showing
an example of a conventionai polishing apparatus used in
CMP polishing.

Fig. 2 is a schematic sectional view showing an
example of a polishing pad of the present ipvention.

Fig. 3 is a schematic sectional view showing another
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exanpl e of the polishing pad of the present invention.
Fig. 5is a schematic sectional view show ng another 5

exanpl e of the polishing pad of the present jnvent]
Fig. 6 is a schematic view of a constructioﬁJEW§b4é¥k(SG)

an exanple of a CWP polishing apparatus having an
end- point detecting device of the present invention.
10 Description of Synbols [0022] 1: Polishing pad 2:

Pol i shi ng Abr asi ve u sl ur
eX%P#Shgﬁ HBpopP iﬂsbaxaeepfdso s&%&opﬁ &ﬁ?ﬁl&fe&wn
(pol i.shing head) 7: .Rotatin ag
Li ght *€r afsft £ ﬁh?@@Fﬁﬁ SQCtégFli hiVFr&Wr 858 ngo apther
12: Doubl e sided tape 11: Cushion layer 13: Rel ease
expEpee Pfi LRy E@llﬁﬁﬁﬁérpéﬁo@ﬁhéhﬁhpgﬁéﬁpﬁrénVﬁ?tlEﬁber
interferometer 25 16: Laser beam 9 F-P09087TR(SG
Det aFigd DeserpperbamatifheepitérepdediENafpPEsnpOEZBIher

The polishing pad of the present invention conprises
example of the polishing pad of the present invention.

Fig. 6 is a schematic view of a construction showing
an example of a CMP polishing apparatus having an end-point

detecting device of the present invention.

Description of Symbols

[0022]

1l: Polishing pad

2: Polishing platen

3: Abrasive liquid (slurry)

4: Polished material (wafer)
5: Supporting stand (polishing head)
6, 7: Rotating shaft

8: Light-transmitting region
9: Polishing region

10, 12: Double sided tape

11: Cushion layer

13: Release paper (film)

14: Member closing an aperture
15: Laser interferometer

16: Laser beam
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at least a polishing region and a light-transmtting
region, 5 and a polishing side surface of the

light-transmtting region is subjected to a §¢$5
roughness treatnment. [0024] The Iight- trangiﬂ%{ TR(SG)

region is preferably nade of a material that alloms
hi gh- preci si on optical detection of 10 the end-point
during polishing and has a |ight transnittance of 75%

[ .0nor nor. e refer % a mavelength
B T R e T (L DES
[Ob%g?t-transn1tt|ng region is not particularly limted.

the material itself has low |light transmttance,
t he Ii%ht 15 transn1ttance of the light-transmtting
r egi GREnRY1d&eiBgspad dﬁﬁlﬁ&eu§ée%$§qI%%VQQR%QQuTﬂﬂﬂﬁﬁses
detection may be hindered. Exanples of such a
atpaeepitalP PRELGHENIt KELHoSeresi st et rappmitting region,
pol yurethane resin, a polyester resin, a phenol resin,
ang arpalieking siel awirdeceesifn then @mbtytrz@slammrmn
20 acrylic resin; thernoplastic resins such as a
regébyuﬁ@thabéecme§imp a polnfesteerrougdings sa tpelatarde
resin, a cellulose- based resin, an acrylic resin, a
[OpBhycar bonate, a hal ogen containing resin (polyvinyl
chl ori de, polytetrafluoroethyl ene, polyvinylidene
fl uorhdelagdttheanzhikicka), ragionydtsypereEcaadlanmade of a
olefinic resin (polyethylene, 10 F-P09087TR(SG

mapekyRplopybenaiandst Reghi-kekcildight oprialie d@sidiSion of
curable wth irradiation of |ight such as ultraviol et

th@8nénadnpeliaet taR 1 RgaRL13RM iPROLERE ML iave ilgsd ns. The
resins may
transmittance of 75% or more, more preferably 80% or more,
at a wavelength of 600 nm, while the main component of the
light-transmitting region is not particularly limited. If
the material itself has low light transmittance, the light
transmittance of the light-transmitting region may decrease
during use, so that the end-point detection may be hindered.
Examples of such a material include: thermoset resins such
as a polyurethane resin, a polyester resin, a phenol resin,
a urea resin, a melamine resin, an epoxy resin and an
acrylic resin; thermoplastic resins such as a polyurethane
resin, a polyester resin, a polyamide resin, a cellulose-
based resin, an acrylic resin, a polycarbonate, a halogen
containing resin (polyvinyl chloride,
polytetrafluorocethylene, polyvinylidene fluoride and the

like), a polystyrene and an olefinic resin (polyethylene,

10
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be used either alone or in conbination of two or nore
kinds. 5 In a case where a light curable resin is

enpl oyed, a photo pol ynerizati on pol yneri zatj
initiator is preferably enployed together. /&iﬁh?%ﬁ%?R(SG)
t her nopl asti c pol yurethane resins are preferably

used, because they achieve the desired |ight
transmttance, have good formability and all ow easy

po?%E&%%&é% eh%%%n%%%-1&é%gkot%§EQ?%§g§§¥%‘¥e§*§%'Eﬂ%g%ie

eni ng one si ransm I ng

.regi.on_i.nclude ) .a thod.of subj ect.i one si de of
wifBYG2RARLdES, BE 13 ditrngs Wl Fiee thand m
enbossing), etching, corona discharge 15 treatnent,
el%PtFSEe}’e%%Wa&PQtP LoES S teth & ¢ SperfTSHFrrirﬁﬁlnS may
injection nolding or nolding with a textured die; (3) .,
beausget ROGHSE PIORIENG Ta IFat BN TG igHe &ff devdfora dsg kinds.
sheet being fornmed by extrusion; (4) a nethod of
Inf gr /RRG Hhepst BerlAdbiv cWEadilge rofsia ridsionmsirmd mia Phpto-
metal roll, a 20 rubber roll or an enbossing rol
pohsvetd zatgioredndipibdor isarrefieradd (€3iplo yast Howeadther .
performng buffing wwth an abrasive material such as
Abggrdpaper the@026] asEdanplod yofr ettthershagess iofs téhee preferably
roughened surface include, 25 but are not limted to,
usadg¢obkicauses thatyt echiexel thle- BRIMAFEER(1S@ht transmittance,
di sconti nuous pattern, a |linear pattern, a non-Ilinear

hapat yepd, farhmaxtiihies anhdernosse@apat itrantd M hardness.
pearskin finished pattern. In particular, the

[oogeghened surface

Examples of the method for roughening one side of the
light-transmitting region include (1) a method of
subjecting one side of a resin sheet to sand blasting,
surface texturing (embossing), etching, corona discharge
treatment, or laser irradiation; (2) a method of performing
injection molding or molding with a textured die; (3) a
method of forming a pattern on one side of a resin sheet
being formed by extrusion; (4) a method of forming a
pattern on one side of a resin sheet with a metal roll, a
rubber roll or an embossing roll having a given surface
pattern; and (5) a method of performing buffing with an
abrasive material such as sandpaper.
[0026]

Example of the shape of the roughened surface include,

but are not limited to, a continuous pattern, a

11
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preferably has a textured or enbossed pattern. 5

[0027] The roughened surface preferably has an
arithnmetic nean surface roughness (Ra) of t

pm nore preferably 1.1 to 1.9 pm In gene#&ﬁbéﬁg%TR (56)
non-roughened, polishing platen-side surface of the
light-transmtting region has an 10 arithnetic nean
surface roughness (Ra) of about 0.3 pm [0028] The

h reqi ferahl y has Jﬂﬁﬁ?
dl%hgnéﬁﬁ angggkkg%G 3 g% ? ga%gfépén %' %im
are 0029 The S%n f t .
paPEGREL  PanGH PR g OFoSTBH P e R 5ARYT AlichA pearskin
S preferabl mlar to th shape and
flg%g]é df beEespent B?théufy%FfsEf‘ﬁgrPEQﬁSHeg Popsere
2Q Though no specific |imtation is placed on a
Pr?ﬁ?ERHé¥sh6F & [FPghtrefarsnrPesg e dadm. et is
Breferably that a thickness thereof is equal to or
OP€d% than that of a polishing region. If a thickness
of a light-transmtting region is nore than that of a
pol i 8¢ ngoraeeord anrddver peelsrpbdyi bidsi ey griisddgetic
that causes a scratch on a wafer by the 12
mefFn POYNEIATR( 8GughaetsisonRaf) afphotioudsed port nwredpreigrably
polishing. [0031] The material for form ng the
1.potoshi Agumegi bm gamebel, the non-roughened, polishing
platen-side surface of the light-transmitting region has an
arithmetic mean surface roughness (Ra) of about 0.3 um.
[0028]

The light-transmitting region preferably has a light
transmittance of 40 to 55% at a wavelength of 600 nm before
use.

[0029]

The shape of the light-transmitting region is not
particularly limited, but is preferably similar to the
shape and size of the opening of the polishing region.
[0030]

Though no specific limitation is placed on a
thickness of a light-transmitting region, it is preferably
that a thickness thereof is equal to or less than that of a
polishing region. If a thickness of a light-transmitting

region is more than that of a polishing region, an adverse

possibility arises that causes a scratch on a wafer by the
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used without particular Iimtation insofar as it is
usually 5 used as the material of a polishing |ayer,
but in the present invention, fine-cell foa
preferably used. The nmaterial for formng E%g%9087TR(SG)
pol i shing region includes, for exanple, polyurethane
resin, polyester resin, polyamde resin, acrylic
resin, polycarbonate resin, hal ogenated 10 resin
Lyvinyl chloride, polytetrafl.uoroethylene
2k BROVEROY: BERERPRES: PREELE. SRR SR PERE S et i
[Obgiﬁn (pol yet hyl ene, pol ypropyl ene etc.), epoxy
tn, and photosensitive resin. These nmay be used
alone or as a, mxture of  two or nore thereof. 15
[ 00327€ TRREBBEGUr EPRahe PERENERE ROPpAFPIEFI ZFEYON can be
preferable material because it is excellent in,
usgBr wsFBAVE eBRET AREE 28N d 1M& TRSEPHr dDERF@ SISy At FaHSHRLLY
desired physical properties can be easily obtained by
usefangi hpci P3tpahadaPrér RaPo20 sbdmgodiaticdn. PUt0d33[theThe
nmet hod of finely foam ng the pol yurethane resin
présehtidesyebtions Moneticriliedorn, iz wechHedabflvaddiasy The
hol |l ow beads and a nethod of form ng foam by
mabhechahi €ak foaming, th25pohéshdaly freariomg ietcd.udEsgsegor
nmet hods can be sinultaneously 13 F-P09087TR(SG
examplle, bpbd1lyheetbahanireali nf, oawilgg stretrhae susi, ngpodiyamide
active hydrogen group-free silicone-based surfactant
re€ONsi st+nUief reaipgl yah kb rsohaxanekpahyetlgibgenated
copol yner is nore preferable.

resin (polyvinyl chloride, polytetrafluoroethylene,
polyvinylidene fluoride etc.), polystyrene, olefinic resin
(polyethylene, polypropylene etc.), epoxy resin, and
photosensitive resin. These may be used alone or as a
mixture of two or more thereof.

[0032]

The polyurethane resin is a particularly preferable
material because it is excellent in abrasion resistance and
a polyurethane polymer having desired physical properties
can be easily obtained by changing its raw material
composition.

[0033]

The method of finely foaming the polyurethane resin
includes, but is not limited to, a method of adding hollow
beads and a method of forming foam by mechanical foaming,

chemical foaming etc. These methods can be simultaneously
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As the silicone-based surfactant, SH 192 and L-5340
(Toray 5 Dow Corning Silicone Co., Ltd.) can be
mentioned as a preferable conpound. [0034]

Description will be given of an exanpl e of 5\%&%987TR (S6)
of producing a pol yuret hane foam of a closed cell type
10 constituting a polishing region below. A nethod of
manuf acturi ng such a polyurethane f oam has the

ussubbﬁ“”‘cn%sﬁn%?%ﬁnﬂf lo%?%i% e QH%[lil%ta;eaP”m n?ﬁlvae
nyBEGBan! HEg gt ?rggc{%&ﬁ&?én'@g B S PSR G of

i S agltated in the presence of a non- reactive gas t
a PRAVEDLYYdi SperLanerR oyt eLcGaRe lyFSY |ﬁﬁ3mqqﬁapreferable-
prepol yner as fine bubbles and obtain a bubble

ASdF@BeF@;lléﬁOPiqulaéedl g U fegdentheSE 19 prehdlyd0 j gloray

solid 20 at an ordinary tenperature, the prepolyner is
Dopr eneated Baligopeofer st iperataane bandendd@nad s a

nmolten state. 2) a curing agent (chain extender)
praifgiraglet epmpehiedei n a chain extender is added into

the bubble dispersion liquid, which is agitated to
[0ODRéieby obtain a 25 foaming reaction liquid. 14

F- PO9087TR(SG 3) a casting step { wherein the

f or mhagcrepeionnwliigubd gsveasbrfi ahoecaanplle. ofd) &ethod

curing step
of producing a polyurethane foam of a closed cell type
constituting a polishing region below. A method of
manufacturing such a polyurethane foam has the following
steps:
1) a foaming step of preparing a bubble dispersion liquid
of an isocyanate-terminated prepolymer, wherein a silicone-
based surfactant is added into an isocyanate-terminated
prepolymer, which is agitated in the presence of a non-
reactive gas to thereby disperse the non-reactive gas into
the prepolymer as fine bubbles and obtain a bubble
dispersion liquid. In a case where the prepolymer is solid
at an ordinary temperature, the prepolymer is preheated to
a proper temperature and used in a molten state.
2) a curing agent (chain extender) mixing step
, wherein a chain extender is added into the bubble

dispersion liquid, which is agitated to thereby obtain a

foaming reaction liquid.
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wherein the foam ng reaction liquid having been cast
into 5 the nold is heated and reaction-cured. [0035]

The non-reactive gas used for formng fine cel '
preferably not conbustible, and is specific%ﬁ%ﬁﬁdé%TR(SG)

ni trogen, oxygen, a carbon di oxide gas, a rare gas
such as heliumand 10 argon, and a m xed gas thereof,
and the air dried to renove water is nost preferable
3)in respect o% cost. [0036] As a stirrer for dispersing
t Re “§PI i ¢8n&-bEsed sur fact ant - cont ai ni ng
I socyanat e-term nated prepol r to ,15 formfine
. WBRFESH theth

FIES i 8GRI LV Eyas IR T SIS S % h e
used wi.t hout particular Iimtation, and exanpl es
4)t ReFESEPNELGRe a honpgeni zer, a dissol ver, a
twin-screw planetary m xer etc. The shape of a ,
r YRPERILAg thrPadeapfinghe&casitiionel igligothayadmg &geay Igast into
limted either, but a whipper 20 type stirring bl ade
thesmpdef ésabkptasednto regchifdnmeuggld-s. [0037] In the
nmet hod of producing the pol yurethane foam = heating
[08A81post-curing of the foam obtained after casting
and reacting the formng reaction liquid in a nold
unt i Th@5noherdaspersi gasl osedf foirdifbymdng d€fihectdedd si s
inproving the 15 F-P09087TR(SG physical properties
profetrhelfjoant abfbakeibitreneldy ipr efpeicdlfieallhe ficrrageh,
reaction liquid may be cast in a nold and inmediately
oxpPgsh; CHr edrbBnadheat beg gakeN.a ade¥eZ such as helium and
argon, and a mixed gas thereof, and the air dried to remove
water is most preferable in respect of cost.
[0036]

As a stirrer for dispersing the silicone-based
surfactant-containing isocyanate-terminated prepolymer to
form fine cells with the non-reactive gas, known stirrers
can be used without particular limitation, and examples
thereof include a homogenizer, a dissolver, a twin-screw
planetary mixer etc. The shape of a stirring blade of the
stirrer is not particularly limited either, but a whipper-
type stirring blade is preferably used to form fine cells.
[0037]

In the method of producing the polyurethane foam,
heating and post-curing of the foam obtained after casting

and reacting the forming reaction liquid in a mold until

the dispersion lost fluidity are effective in improving the
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under such conditions, heat is not imediately

conducted to 5 the reactive conponents, and thus the

di ameters of cells are not increased. The cur.i

reaction is conducted preferably at normal p éggaPéZTR<SG>
to stabilize the shape of cells. [0038] 10 In the
production of the pol yurethane resin, a known

catal yst pronoting pol yurethane reaction, such as

j i ne-. or O not Ln- based . catal ysts be

éﬁiéé@#%éa ;ég%%ﬁ% %%gﬁ% %?a?hea%%t%F§s¥xéa%%%Egre

t 1,.ned i consi deration of flowt] i n casti .
R R P e o Pt LB G KS st in @

039 roducti on of the polyurethane foam nay be in
‘%Ogltcghgn‘gyﬂ%en‘ﬁ%te?g é&%%té%ﬁ%%ﬁeh‘? ‘F‘shﬁéFbﬂ%ng‘ﬁF: and even
i ntroduced into, a vessel and m xed or in a continuous
Bt (ﬁ?é%\gﬁﬂﬂ%ﬁﬁQRFVWEﬁ%teh%hn%Bnﬁ%ﬁ%ﬁ%aﬁﬁéyacondUCted to
non-reactjve gas are continuously supplied to, and
&S rrRF e LARIRTHS  appdr Bhws Bhe ghemebsuft phgcells
cell dispersion is transferred to produce nol ded
] i lesinGooRd - 29 Fhewains aws eyt ors | eopluchedd
by cutting the above 16 F-209087TR(SG prepared

ot fara haret froamad htprespieee ob predel érai hed skape. of

[ 0041]
cells.

[0038]

In the production of the polyurethane resin, a known
catalyst promoting polyurethane reaction, such as tertiary
amine- or organotin-based catalysts, may be used. The type
and amount of the catalyst added are determined in
consideration of flow time in casting in a predetermined
mold after the mixing step.

[0039]

Production of the polyurethane foam may be in a batch
system where each component is weighed out, introduced into
a vessel and mixed or in a continuous production system
where each component and a non-reactive gas are
continuously supplied to, and stirred in, a stirring
apparatus and the resulting cell dispersion is transferred
to produce molded articles.

[0040]

The polishing region is produced by cutting the above
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The polishing region consisting of fine-cell foamis
5 preferably provided with grooves for retaining and

renewing slurry on the surface of the polishi dgy%
whi ch contacts wth a polished material. T eﬁ%b R(5G)

. polishing region conposed of fine-cell foam has many
openings to retain slurry, and for further efficient
retention and renewal of slurry and for 10 preventing

rbPe dastruction of 2ol shed misdal oy Adsorptian.
P e polrts Vng regi on preferagly Ras groové% on - the
.surface thereof in the polishing side. The shape of
fe grooves is not particularly limted insofar as
|l urry can be retained and renewed, and exanpl es
[Oﬁﬂgﬁude | atti ced 15 grooves, concentric circle-shaped
grooves, through-holes, non-through-holes, polygonal
pri st*echPihgBANIspPEAPY §PBE+E§ 1 NG Cdntiiine- doam is
radi al grooves, and a_ conbination of these grooves. ,
PrefRergbbyverpvidrd yhsHyeTroavesh fogr dea irtHingk sess renevwing
are not particularly limted 20 either, and are
slygrvabhytlet svwifaee ©d ftdbenpgldevdsg Treserhighoewedacts
are generally those having regularity, but the groove
wipht shpogiebed wadeliagrooViee deplhsking capgiahsoobposed of
changed at each certain region to nake retention and
finenewdl 6basl nasymdayi bpbhéng25 tj0@42]ait/ slurry, and for
F- PO9087TR(SG The nethod of form ng grooves is not

fupBhércekaibyehitnreedntand tod exadwld, JOMRiHGN a@fd for
grooves by nechanical cutting with a jig such as a
pr&VEBt®hg the destruction of a polished material by
adsorption, the polishing region preferably has grooves on
the surface thereof in the polishing side. The shape of
the grooves is not particularly limited insofar as slurry
can be retained and renewed, and examples include latticed
grooves, concentric circle-shaped grooves, through-holes,
non—-through-holes, polygonal prism, cylinder, spiral
grooves, eccentric grooves, radial grooves, and a
combination of these grooves. The groove pitch, groove
width, groove thickness etc. are not particularly limited
either, and are suitably determined to form grooves. These
grooves are generally those having regularity, buf the
groove pitch, groove width, groove depth etc. can also be
changed at each certain region to make retention and

renewal of slurry desirable.

[0042]
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predeterm ned size, formation by casting and curing
resin 5 in a nold having a specific surface shape,

formation by pressing resin with a pressin {? t
having a specific surface shape, fornation%b d%d%7TR(SG)

phot ol i t hography, formation by a printing neans, and

formation by a laser light using a CO2 gas |aser or

the like. 10 [0043] Although the thickness of the

pol i shin ion.is not particularly |limted, the

Phi ckieodel 89b86: ToP8 g aEhhi s The” mathba o cu12x1y

.preparing the polishing region.of this thickness
117 EP ety RBehBuaRRLP FoRTatite 6F freors® BY

ol yuret hane foamis_cut ,in predeterm ned thickness by

meghagy £ ér CPhtaPBald t8af dyst EMCor 38 Bi &ritig dystem a

met hod that involves casting resin_into a nold having
prodehernynef spredeferRphéqnt RYcKASss "dn@reu g thgesin

resin, a method of wusing coating techniques and sheet
inngl @Phg havhhogaespeetiéic 20rfegssshRpespdeiation by

limtation is placed on a nethod for manufacturing a
preobisdi ngspadwhahi agpraepsiinghipdgteegiaorinand specific

light-transmitting region, and various nethods are
supfacei shhpyg, afarhablienabyi geasocdidhdeseaphyt,i donmatidre by

25 given of concrete exanples below. Note that though
a pB8ikrt PR9OBEIRESGhnd] fpehashiong bpads leaedr Mitghta using a

cushion layer are described in the follow ng
coexpml esset her neibodskany be applied to a

[0043]

Although the thickness of the polishing region is not
particularly limited, the thickness is about 0.8 to 4 mm.
The method of preparing the polishing region of this
thickness includes a method wherein a block of the
polyurethane foam is cut in predetermined thickness by a
slicer in a band saw system or a planing system, a method
that involves casting resin into a mold having a cavity of
predetermined thickness and curing the resin, a method of
using coating techniques and sheet molding techniques, etc.
[0044]

No specific limitation is placed on a method for
manufacturing a poliéhing pad having a polishing region and
a light-transmitting region, and various methods are
practically available as ideas and description will be

given of concrete examples below. Note that though
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pol i shing pad wi thout a cushion |ayer. [0045] 5 First

of all, in a first exanple, as shown in Fig. 2, a
polishing region 9 with an aperture with a

predeterm ned size is adhered to a double:ﬁ?ﬁﬁPQ%ﬁﬁﬁ(SG)
10, and a cushion layer 11 with an aperture with a
predeterm ned size is adhered onto the | ower surface

of the double sided tape 10 10 so that the aperture of

hi | 11 d th t f
pop A EHBT bl Bhel: Bt c8 TRl e oty e ura%eboeﬁz in
d 13 dh d
theuiﬂﬁgﬁw%eexe&lp R R R e B PRI @

is fittingly inserted into the aperture of the
POhoPRERENGRESVEEGPHE ¢ SHEDAPRerléd o t he former doubl e

sided tape. In this process, it is necessary that the
[OPAght-transnmitting region 8 is inserted so that its

roughened surface is placed on the polishing side.

The Banstabfoadppl iiesat ditise exbimpdghodisnsitoyn in Fig. 2,

descri bed below. 20 [0046] In a second concrete
a pramphéngaseghown 9 wikhgan3 apertpald shithy a ggiegfet@®ermined

with an aperture with a predetermned size is adhered
sipat bsaadbebkd sodeddoapdclialed aapeshiogn arddyerculshien

adhered onto the | ower surface of the double 25 sided
layapellOwithenaabpetrtutrke wdahblee pricded drafierek) stk 19

F- PO9087TR(SG the cushion layer 11 are bored so as
adh&rt@r Bhas aperivi@r surface of the double sided tape 10
so that the aperture of the cushion layer 11 coincides with
the aperture of the polishing region 9. Then, a double
sided tape 12 attached with a release paper 13 is adhered
to the cushion layer 11 and the light-transmitting region 8
is fittingly inserted into the aperture of the polishing
region 9 and adhered to the former double sided tape. In
this process, it is necessary that the light-transmitting
region 8 is inserted so that its roughened surface is
placed on the polishing side. The same also applies to the
embodiments described below.
[0046]

In a second concrete example, as shown in Fig. 3, a

polishing region 9 with an aperture with a predetermined
size 1s adhered onto a double sided tape 10 and a cushion

layer 11 is adhered onto the lower surface of the double

sided tape 10. Thereafter, the double sided tape 10 and
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with a predeterm ned size which coincides with the
aperture of the polishing region 9. Then a double

sided tape 12 attached with a rel ease paper '

adhered onto the 5 cushion |ayer 11 and a F£5%d6%7TR(SG)
light-transmtting region 8 is fittingly inserted

into the aperture of the polishing region 9 to

thereby adhere the light-transmtting region 8 to the

dou d tap 0047 1
thgoRHERLE 28%&% T e S Bt A g= 30 oML AL RRytoTe
on 9 w perture wth a predetern1ne si ze
wi 803G REPER L GArOnE S e "dh b CADE L6 il ciish g ture
11 i s adhered onto the | ower surface of the
Ofdaﬁ@ Boldphdnat 468100, Fhehler dodBrelsi gadetaparenl?
attached with 15 a rel ease paper 13 is adhered onto
attﬁ@héﬁhé#téuﬁfé@éeéﬁet@@peéuéﬁl@@I@%ﬁ%f?QLQWﬁﬂnﬁhﬁe
polishing region 9 and thereafter fromthe double
cushded taper10lt enthe rdloddsd neaywerittd ngr eediored sie as
to forman aperture with a predeterm ned size so as
fitobiogilgcideewteh tinéoapdret wpe rdfuriche fpdlhes palgh sheigion
20 9. Alight-transmtting region 8 is fittingly
reghsar betdo ikthteeble adperricurtdeofl ighe —ralansining: iregiayi®n 8
to thereby adhere the light-transmtting region 8 to
tot haef obrRerdavbbee siided tape. Note that in this case,
since the other side of the light-transmtting region
[084ffpomthe front side 25 thereof is open in the air
and dust or the like is 20 F-P09087TR(SG collected

therehny anieabernl4ctosiRghle apekhdi® am tHey.
polishing region 9 with an aperture with a predetermined
size is adhered onto a double sided tape 10 and a cushion
layer 11 is adhered onto the lower surface of the double
sided tape 10. Then, a double sided tape 12 attached with
a release paper 13 is adhered onto the other surface of the
cushion layer 11 from the polishing region 9 and thereafter
from the double sided tape 10 to the release paper 13 are
bored so as to form an aperture with a predetermined size
so as to coincide with the aperture of the polishing region
9. A light-transmitting region 8 is fittingly inserted
into the aperture of the polishing region 9 to thereby
adhere the light-transmitting region 8 to the former double
sided tape. Note that in this case, since the other side
of the light-transmitting region 8 from the front side

thereof is open in the air and dust or the like is
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exanple, as shown in Fig. 5 a cushion 5 layer 11 to
which a double sided tape 12 attached with a._J.8lgas&
paper 13 is adhered is bored so as to forn1ghﬁ6§0 (S6)
aperture with a predeterm ned size. Then, a polishing
region 9 bored so as to forman aperture with a
predeterm ned size is adhered onto the doubl e sided

1 sQ.t ha pertures.coi ncide w th ea
cof 1RECad 1fePdibioh REMBINTY H8%160 MRABMANEAN che

ittingly, i ted into th t f th l'ishi
othahi BALS 18 DERGFEDY HoRGFECERS |1 ght - Cransm Liing

rggbon 8 to the latter double sided tape. Note that
LOp his case, since 15 the other side of the
light-transmtting region 8 fromthe front side )
t her €Bf 2 §0BpER PHATRECa ASafBOHlsENoF ifhe i Re CYSE1ON
col l ected therein, a nenber 14 closin% the aperture on
layps éihép whdehi 3 gpebdeabliylefplinPed 12 @¢4gichepp with a

the nmethods for manufacturing a polishing pad, no
respagef pepreiniBat Boadherpldadedbormed weams fror feami mg

the polishing region and the cushion |layer, and, for
apexanpteyiah aephedetermboedngizkem Byepr esspogiahing

having a cutting ability, a nmethod using a |laser such
re@$on Babboadoxbdaesgas Zbrhaser apedtareettiath ian which a

work is cut by a tool such as 21 F-209087TR(SG a
préiteeriohedt Baken@sspadkfred binfict &heodoud 1Rl adeddrape 10
so that both apertures coincide with each other.
Thereafter, a light-transmitting region 8 is fittingly
inserted into the aperture of the polishing region 9 to
thereby adhere the light-transmitting region 8 to the
latter double sided tape. Note that in this case, since
the other side of the light-transmitting region 8 from the
front side thereof is open in the air and dust or the like
is collected therein, a member 14 closing the aperture on
the other side is preferably mounted.
[0049]

In the methods for manufacturing a polishing pad, no
specific limitation is placed on a means for boring the
polishing region and the cushion layer, and, for example, a
method for boring them by pressing a tool having a cutting

ability, a method using a laser such as a carbon oxide gas

laser and a method in which a work is cut by a tool such as
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si ze and shape of the aperture of the polishing
region. [0050] The cushion | ayer conpensates for

characteristics of 5 the polishing |ayer (polj.shi
region). The cushion layer is required foreg§¥$£¥€%#&fSG)

both planarity and uniformty which are in a tradeoff
relationship in chem cal nechanical polishing (CVP)
Planarity refers to flatness of a pattern region upon
ol ishi an_.obj ect of polishing.paving fine, 10
@ BRLoendited utdt drecmint bact EACREHM 1on 1 dfge on =
,uni form refe to the unifaormty of .t he whol e of
=158’ 3BFeSrBP ShoFhEhPRG™ CBFnati ('S Soritsovdd J6y i
haracteristics of the polishing layer, while
[0§58ﬂornity is inproved by the characteristics of the
cushion layer. The cushion |ayer 15 used in the
pol i SR nguphéonf LeHer pEesran Spieentiosn charagierdsasiop of
softer than the polishing layer. [0051] The materi al
theopalhghing éaghrodPPajening wegioparti Epeagpgyhion layer
limted, and exanples of such material include 20 a
isnoagpnyendf dbri sasdeliyasgabpthy pdieee mdywevnen ubhdiioirmi ty
nyl on nonwoven fabric or an acrylic nonwoven fabric, a
whihohwevenifiabr tcadapfégnaledinntshipedinn cheoticad amechanical
pol yester nonwoven fabric inpregnated with
pobbkNingt hame) . pop yavesrit eSrafépantsuchatsepsl yar et paneern
f oam and pol yet hyl ene foam 25 rubber resin such as
re§ubadiugps puybbehingdahseprere bWbpeilishddg having -fine

F- PO9087TR( SG
unevenness generated upon pattern formation, and uniformity
refers to the uniformity of the whole of an object of
polishing. Planarity is improved by the characteristics of
the polishing layer, while uniformity is improved by the
characteristics of the cushion layer. The cushion layer
used in the polishing pad of the present invention is
preferably softer than the polishing layer.
[0051]

The material forming the cushion layer is not
particularly limited, and examples of such material include
a nonwoven fabric such as a polyester nonwoven fabric, a
nylon nonwoven fabric or an acrylic nonwoven fabric, a
nonwoven fabric impregnated with resin such as a polyester
nonwoven fabric impregnated with polyurethane, polymer

resin foam such as polyurethane foam and polyethylene foam,

rubber resin such as butadiene rubber and isoprene rubber,
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and photosensitive resin. [0052] The neans of sticking
the polishing |ayer used in the polishing region 9 on

the cushion layer 11 includes, for 5 exanpl §H§$ﬁ§
of pressing the polishing region and the ﬁ% SG)

| ayer having a doubl e sided tape therebetmeen. [ 0053]
The doubl e sided tape has a general constitution
wherein an adhesive | ayer is arranged on both sides of

an? %Pt s n%&er al_such as a nonwoven fabric or a
i PHY PR 88 d&r &EPOR "of permeation of slurry into

Ohgg cushion layer, a filmis preferably used as the
[ & material. The conposition of the adhesive | ayer
i ncl udes, for exa rubber - hased adhesi ve and .an

acry[{'€ BERBS| 0&. S hck5neoﬁ§?d8Pé138ﬁ“8f ey e Hifeehtin the

of netallic ion, the acrylic adhesive is preferable
pohaghiBE &PIAORORePc5hEeRUSHE ONnErA A dmclpstesusdor

t he pO|IShIn% regi on and the cushion |ayer can be
exginpier ept Mehednpdsirresn inohé&éheomeddishiing gfegigacmnd the

adhesi ve | ayer of the double sided tape can be 20
cudhfipar éayetrohamikedt hedadhdsi orndeld dage |thpaebsiivesl ..

[ 0054] The neans of sticking the cushion |ayer 11 on
[00bB8] doubl e sided tape 12 includes a method of

sticking the double sided tape by pressing on the

cushTha Hayklle 25d£00B55pe?2Bak- BO9@BEFR(SGhnstitution
wherein an adhesive layer is arranged on both sides of a
base material such as a nonwoven fabric or a film. 1In
consideration of permeation of slurry into the cushion
layer, a film is preferably used as the base material. The
composition of the adhesive layer includes, for example, a
rubber-based adhesive and an acrylic adhesive. 1In
consideration of the content of metallic ion, the acrylic
adhesive is preferable because of a lower content of
metallic ion. Because the polishing region and the cushion
layer can be different in composition, the composition of
each adhesive layer of the double sided tape can be
different to make the adhesion of each layer suitable.
[0054]

The means of sticking the cushion layer 11 on the

double sided tape 12 includes a method of sticking the

double sided tape by pressing on the cushion layer.

[0055]
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As descri bed above, the double sided tape has a
general constitution wherein an adhesive |layer is

arranged { on both sides of a base nmaterial_s
nonwoven fabric or a film In consideratioﬂ?iﬁggbéﬁ%§%SG)

renmoval of the polishing 5 pad after use froma
platen, a filmis preferably used as the base
material in order to solve a residual tape. The i

conpgsi tion of the adhesivye |ayer is .the sane as

Gt REblaSCaRGeE SpB08s] thto B Feriec ST Hie 2

articularly linmted_ insofar as _the opening is cl osed
geBﬁé@éWﬁ.St\%ﬁé’ﬁlﬁ& OETRET €0 SRS, L34S houl aF farged

rel easabl e. [0057% The sem conductor device is

onppedticed Iy 2istepase Mtsaiiadhisgh e surfeesin fabric
sem conductor wafer by using the polishing pad. The
orsanifédmducior canpiedegehépal P§ cempivhdest é%@i Piogg shing
metal and an oxide filmlam nated on a silicon wafer.
padhe firetrhoseoff neol ias wiled ea s @nifddmd uct arraefafmablandiged as
pol i shing apparatus are not particularly limted, and
thasb2Beshawe riim 1Fiig. okdepolticshlalyd s corsdiubiald fagpe. The
exanpl e by wusing a polishing apparatus including a
coppbikihing plfattére 2dhesriveuppgidn ng ahpoldad ngs piekdribed
a supporting stand (polishing head) 5 for supporting
abaveem conduct or wafer 4, a backing material for
uniformy pressurizing the wafer, 25 and a nmechani sm
[0066feedi ng an abrasive 3. The polishing 24

The member 14 is not particularly limited insofar as
the opening is closed therewith. When polishing is
conducted, it should be releasable.

[0057]

The semiconductor device is produced by a step of
polishing the surface of a semiconductor wafer by using the
polishing pad. The semiconductor wafer generally comprises
a wiring metal and an oxide film laminated on a silicon
wafer. The method of polishing a semiconductor wafer and a
polishing apparatus are not particularly limited, and as
shown in Fig. 1, polishing is conducted for example by
using a polishing apparatus including a polishing platen 2
for supporting a polishing pad 1, a supporting stand
(polishing head) 5 for supporting a semiconductor wafer 4,
a backing material for uniformly pressurizing the wafer,

and a mechanism of feeding an abrasive 3. The polishing

24



10

15

20

25

F- PO9087TR(SG pad 1 is fitted, for exanple via a
doubl e sided tape, with } the polishing platen 2. The

polishing platen 2 and the supporting stan
provided with rotating shafts 6 and 7 and g?ééé%é§yTR(SG)

such that the polishing pad 1 and the 5 sem conductor
waf er 4, both of which are supported by them are
arranged to be opposite to each other. The supporting

tand 5 i rovided with_a pressurj zi nechani.sm f or .,
Pag, dhit i T RESSent Candar R Cwarér 2 degi s (> (i tape, with

pol i shi pad. 1. For polishing, the lishing platen
en8* Bl LeRdnB0PLabsar o1y Taf aHAL Ao R B0, Blated dugno the

si mul t aneously the sem caonductor wafer 4 is polished
SUBYORd RPN G tARdagaitst Hﬂ%¥1q9ﬂi%ﬁﬂhufﬂiﬁF%PQM%W?@§§n§)Pnd

fed thereto. The flow rate of slurry, polishing

7 paddrrganaeRberchl thajoltine ®ed ishime Pasbll sHichghe

pl aten, and nunber of revolutions of the wafer 15 are
sepgcopdicicenl geifen idn ttedhapd odri die ang tslgorted by them,

regul ated. [0058] Protrusions on the surface of the
arsenircendedt tp Wef @ppos idree tichersthy atdraav.ed Tard supporting

polished flatly. Thereafter, a sem conductor device
staadpbodecedotrheleef mwdmht r ugls stirdizigyg 2:diendigng,for

packagi ng etc. The sem conductor device is used in an
puahiihfmehec sphocessiictcd MRITelry 4etaga ipganulies pd10thfing pad

25 Hereinafter, the Exanples illustrating the 25
1. For polishing, the polishing platen 2 and the
supporting stand 5 are rotated and simultaneously the
semiconductor wafer 4 is polished by pushing it against the
polishing pad 1 with slurry fed thereto. The flow rate of
slurry, polishing loading, number of revolutions of the
polishing platen, and number of revolutions of the wafer
are not particularly limited and can be suitably regulated.
[0058]

Protrusions on the surface of the semiconductor wafer

4 are thereby removed and polished flatly. Thereafter, a
semiconductor device is produced therefrom through dicing,

bonding, packaging etc. The semiconductor device is used

in an arithmetic processor, a memory etc.

Examples
[0059]

Hereinafter, the Examples illustrating the

25



10

15

20

25

F- PO9087TR(SG constitution and effect of the first
to third i nventions are described. Evaluation itens

in the Exanples etc. were neasured in the f
manner. [0060] 5 Measurenent of Arlthnetlcﬁagqﬁﬁé%%R S6)

Surface Roughness (Ra) The arithnmetic nean surface
roughness (Ra) of the roughened surface and the
non-treated surface of the light- transmtting region

Coﬂégéaggasured?a%%gggkn%ft%hél 1rs%6%1 % %.1nvéﬂ%96%g

g Transmt tance of
nsmtiing ﬁg efore and Afte
@ RoRORERT T Trokt HeRE L hes e lleraf\@nﬁmnﬂ °PeffEn vere
before the surfa 15 r heni ng treat ment was cut
meFﬁPBeg s3npPe ﬁpiEQWiﬁgnﬂgﬁnﬁé mmin size (1.25 nmin
thickness) for light transmttance neasurenent. The
[084fpl e was placed in a glass cell (10 nm (optica
path length) x 10 nm ( ogtlcal path wi dth) x 45 nmm
( hei Ypeyuremantaefuhed thiressgoMeabobardaFeGResghngsies (Ra)
Co., 20 Ltd.) filled with ultrapure water, and the
| i ghtheranshhmeanhcemetint karsanpl songbnesasURed @f Ahe
wavel engt h of 600 nm using a spectrophotoneter
ro(gei600PCr faarpubadt thed noby tSkiatedz & uCdeper atfi dile light-
The nmeasured light transmttance was converted into a
truabuetpeng lramivhi akmes smcacuerdi Bgdordiziy tdee JIS B 0601~
Lanbert-Beer |aw. The |light transmttance of the 26
1994.
[0061]

Measurement of Light Transmittance of Light-
Transmitting Region Before and After Surface Roughening
Treatment

The light-transmitting region before the surface
roughening treatment was cut into a sample piece 10 mm x 50
mm in size (1.25 mm in thickness) for light transmittance
measurement. The sample was placed in a glass cell (10 mm
(optical path length) x 10 mm (optical path width) x 45 mm
(height), manufactured by Sogo Laboratory Glass Works Co.,
Ltd.) filled with ultrapure water, and the light
transmittance of the sample was measured at a wavelength of
600 nm using a spectrophotometer (UV-1600PC, manufactured
by Shimadzu Corporation). The measured light transmittance

was converted into a value per 1 mm thickness according to

the Lambert-Beer law. The light transmittance of the
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F- PO9087TR(SG light-transmtting region after the
surface roughening treatnent was al so neasured by the
same nmethod as descri bed above. [0062] t

of Rate of Change in Light Transm ttance TEE%§§¥§?i§h SG)
change in light transmttance was cal cul ated fromthe
formul a below using the light transmttance (A) of

the light-transmtting region at a wavel ength of 600

1 RECEHGhEmEFEAE ebiTgh daks r%ﬁéﬁs&%véﬁénégﬁgf%en%%@

after polishing of 50 s of wafe
.tr?%t wg

| h&éf B described
ge°fi ' Ebated é’-i En S§MFi BEh o T
bmhlch t he pollshing was perfornmed for 1 mnute per
abPVece. The rate of change is preferably 30%or |ess.
Each light 15 transmttance was neasured by the sane
[0Q8€hod as described above. The polishing apparatus
was SPP600S (manufactured I11' by Ckanoto Machi ne Tool
Wor Keaspgementthef pBatshphigChesagi tnokd IWer dragsmittance
follows: a silica slurry (SS12 manufactured by Cabot
M crBet¢ ecatenptsciCanger ani oaph&diedng0istaack| owsr at e
of 150 ml/m nute during polishing; a polishing |oad
cabtuBsOed/ tn8m ahpokpshiuhg pkabenusdngt itbe 1spgdded of 35
rpm and a wafer rotation speed of 30 rpm Rate of
trahanget{&¢e[ (A BpEALkEODi gh@663hn2miExdanmpl eehion at a
wavelength of 600 nm before use and the light transmittance
(B) of the light-transmitting region at a wavelength of 600
nm after polishing of 500 pieces of wafer (1 um thermal
oxide film-coated 8-inch silicon wafer), in which the
polishing was performed for 1 minute per piece. The rate
of change is preferably 30% or less. Each light
transmittance was measured by the same method as described
above. The polishing apparatus was SPP600S (manufactured
by Okamoto Machine Tool Works, Ltd.). The polishing
conditions were as follows: a silica slurry (SS12
manufactured by Cabot Microelectronics Corporation) added
at a flow rate of 150 ml/minute during polishing; a
polishing load of 350 g/cm?; a polishing platen rotation
speed of 35 rpm; and a wafer rotation speed of 30 rpm.
Rate of change (%)=[(A-B)/A]lx100
[0063]

Example 1
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27 F-PO9087TR(SG Preparation of Light-Transmtting
Regi on A thernopl astic pol yurethane (Mractran E567,

manuf act ured by N ppon Pol yurethane Industry, Co.
Ltd.) was used and subjected to injection ﬁb$§%%§7TR(SG)

with a die of which 5 one side was #100 sandbl ast ed,
so that a light-transmtting region (length:56.5 nm
wi dth: 19.5 mm thickness:1.25 nm was forned [ 0064]

Preparation,_of Polishi ion i,nto a

reacrronegasden Rer 14B8-TarnsRy} tidlogRiah

poly t her - bas r epol pre

LERGrBaDhyStLR, oy AR eh R Bal é&ﬁﬁgr'fﬁﬂ 5857 th

an NCO concentration of = 2.22 neq/ and 3 parts _by wt
mappfacEpredoRy- HéQEansBP#¥€F§ﬁPaP§H 9§usﬁﬁﬂuﬁ§bvuﬁéﬂiﬁywas

Dow Corning Toray 15 Silicone Co., Ltd.) and a
us?@nﬁ@ﬂaﬁHPQGQFe@héonﬂ%ﬂ@ﬁélWQsmOééﬁPQOMP§@~éthGCOfﬂﬂ@lCh

m xture was V|8orously agitated at a rotation nunber
onefsyde wpm t#dPlabantbiamitads esonithiat agiltighitor Heinsgedting

so that bubbles were incorporated into the reaction
regysterfleAdtibdSbnbommhewi dadt:ilén Ss yut, e mviaknzé s20. -[Fer twn)

by wt of 4,4'-nethyl enebi s(o-chl oroaniline)
wa$| Barmedam ne MI, manufactured by | hara Chem ca

I ndustry Co., Ltd.) nelted at 120C i n advance.

[0OT0befeafter, the reaction systemwas continuously
agitated for about 1 mnute and the reaction solution

was eashatdt Dol PANPSYPEhZRgOReRinml d. Wien the
reaction solution lost fluidity, it
Mixed into a reaction vessel were 100 parts by wt of

polyether-based prepolymer (Adiprene L-325, manufactured by
Uniroyal Chemical Corporation, with an NCO concentration of
2.22 meq/g) and 3 parts by wt of a silicone-based
surfactant (SH192, manufactured by Dow Corning Toray
Silicone Co., Ltd.) and a temperature of the mixture was
controlled at 80°C. The mixture was vigorously agitated at
a rotation number of 900 rpm for about 4 minutes with
agitation blades so that bubbles were incorporated into the
reaction system. Added into the reaction system was 26
parts by wt of 4,4’ -methylenebis(o-chlorcaniline)
(ITharacuamine MT, manufactured by Ihara Chemical Industry
Co., Ltd.) melted at 120°C in advance. Thereafter, the
reaction system was continuously agitated for about 1

minute and the reaction solution was cast into a pan type

open mold. When the reaction solution lost fluidity, it
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28 F-P09087TR(SG was put into an oven and postcured
at 110C for 6 hours to obtain a polyurethane foam

bl ock. The pol yuret hane foam bl ock was sli '
band saw type slicer (manufactured by Feckﬁ%@%#%ﬁ(%)

GH & Co.) to obtain a polyurethane foam5 sheet.
Then, the sheet was surface buffed to a predeterm ned
t hi ckness with a buffing machi ne (manufactured by

AM TEC Cor poration) to there tain eet an
wagdpust dd HthiPBk RISE |P§%S&r‘ﬁ”{r§£ 116%} fri Eﬁ?ﬁeé f“fs to

f-treated punched to form
obkaghsd Rt oae 51@&& dPr b ol B P81 taAGS Foan
recessi ng_was applied on a surface of the disc usi
blPé‘«’;‘eé@lSn& LrhgeRi Wét(]nﬁm?@é]& lﬂaé“ﬁtbspel'o?’?o%ﬁ%i @pnu %Cgaired
to formconcentric circular grooves each with a wi dt h
byofegkes-Kimlard Cabdet Fof) FUChRAla % Rfr-ooikePianch foam
of 1.50 mm A 15 doubl e sided tape (a double tack
shegpe, Hhe0f atharededy wSekbvuifaChebiiEgedCho, aLtd.) was
adhered onto a surface on the other side of the sheet
predefretrhe neelc ébdickgeswr fwddd wi thuf fanamardtiore and
thereafter, an aperture A (a size of 57 mMm x 20 mm)
(mbanfhicttiregl Yyl ASEMEO G ca darghtir)ansmtitd rep 2 bhrtegiora
was punched at a predeterm ned position in the
sheecesset sheeld e tlhereldynalyrd eatersias il | Ghigiggtegi on
attached with a double sided tape. [0065] Manufacture

thotkRekissbirng .Padmdh .A edehbarrl-ayentBBdehektawas punched
corona-treated pol yet hyl ene

to form a disc with a predetermined diameter (61 cm) and
recessing was applied on a surface of the disc using a
recessing machine (manufactured by TohoKoki Co., Ltd.) to
form concentric circular grooves each with a width of 0.25
mm and a depth of 0.40 mm at a groove pitch of 1.50 mm. A
double sided tape (a double tack tape, manufactured by
Sekisui Chemical Co., Ltd.) was adhered onto a surface on
the other side of the sheet from the recessing surface with
a laminator and thereafter, an aperture A (a size of 57 mm
x 20 mm) for fittingly inserting a light-transmitting
region was punched at a predetermined position in the
recessed sheet to thereby fabricate a polishing region
attached with a double sided tape.
[0065]

Manufacture of Polishing Pad

A cushion layer made of a corona-treated polyethylene
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29 F-P09087TR(SG foam (TORAYPEF with a thickness of

0.8 mm manufactured by TORAY INDUSTRIES, INC. ) and a
surface of which was buffed was adhered ont 9087TR G)
pressure sensitive adhesive surface of a po 1 ng
region attached with a double sided tape 5 fabrlcated
wth a lamnator. Then, a double sided tape was

adhered to a surface of the cushion layer. The cushion

folg%ymoﬁ%§fg%nm%ﬁ " t%\O t%%_ esosr 0 he%l t h a ac euroefd by

€ “punc A or't

ToRhgr aBUFRTER ANE1, %'“ g %%Jv?% W butfed

l i -tr nsn1tt|n regi on was |nserted into the
Waﬁpg%ﬁ AOPﬁosﬁc IS ShdTe S O Ve 3R TSR F ¥ UAGR € 2

was Iaced on the upper. side (the palishing surface
PO%F&E}ngséeBHQP atheicher g thad weslbdist i §3366]

15 Exanple 2 A light-transmtting regi on_was prepared
fabsipgtedewifbt Rod a8 nEkQIpI eTmenex@e%wbﬂ»gt s dgide tepe was

whi ch one side was #220 sandbl asted was used in pl ace
adperefetdi @ sfirfipiceh ofordiesicgehims #B0@ rsandbeasueiiion

pol i shing pad was 20 prepared using the process of
lagranpbe punekedpsot hat tohdomesuholrgwith a size of 51 mm

light-transmtting region was used instead. [0067]
x Exampl @18hAnt hensopl pshice epolivubeideane of MirtadiiAry, insert

E567, 25 manufactured by N ppon Pol yuret hane | ndustry

a Coghtttdapsm@sting region to thereby form an aperture B.
The resulting light-transmitting region was inserted into
the aperture A in such a manner that the roughened surface
was placed on the upper side (the polishing surface side)
so that a polishing pad was obtained.
[0066]

Example 2

A light-transmitting region was prepared uSing the
method of Example 1, except that a die of which one side
was #220 sandblasted was used in place of the die of which
one side was #100 sandblasted. A polishing pad was
prepared using the process of Example 1, except that the
resulting light-transmitting region was used instead.
[0067]

Example 3

A thermoplastic polyurethane (Miractran E567,

manufactured by Nippon Polyurethane Industry Co., Ltd.) was
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30 F-P09087TR(SG used and subjected to injection
nmolding with a die, so that a light-transmtting

region (length:56.5 nm wdth:19.5 mm thi

nmm) was fornmed. One side of the |ight trans%ﬁtt|n§%6§SSG
region was then buffed using a belt sander to 5 which

a sheet of #400 sandpaper was attached. A polishing

pad was prepared using the nethod of Exanple 1, except

uségagndt gﬁb %%glg%il %% liinggtcttlr %Ezntgltd]tln%g wrf%%' Qn &’Xaes l'ésoedchat

I'nstead. ative
he Iast ol urethane tr ES67,
+ Rk R e L e g 205 s
Lt?. 2 sed and s bjected nj ect i g
engrfibgtile2 %swme e SOy « PRRSHEAEI 6 FBBI oASTE-
%B gth 56.5 wi dt h: 19. 5&££§ t hi ckness: 1. 25
SFiEd. rﬁ%@ﬂ yﬁ?n&*ﬂ?&d ef‘suﬁrlé“@arae@et}éﬁ r?q'mcq?er to
met hod of Exanple 1, except that the resulting
whichhe- FP§ﬁ§nPtft #AQOr gneRanes ueed atiecksd- Popedishing
Compar ative Exanple 2 A polyether prepolyner (Adiprene
paf. 825 PKaRaEract Upéng 2bebpetimiodhwd] Echewileall Commapt that
Ltd.) and 4, 4'-nethyl enebi s(o- chloroaniline) .
thel hesadbanona iVt -rasosac tired e dilear avasChergiccalnstead.
I ndustry Co., Ltd.) were mxed at an NCO i ndex of
[00680D and stirred for about 1 mnute. The reaction
solution was then poured into a | oaf-shaped open
nol dCoMpanat hee2Bxamptei @an solution lost its fluidity,
it was placed in an
A thermoplastic polyurethane (Miractran E567,
manufactured by Nippon Polyurethane Industry Co., Ltd.).was
used and subjected to injection molding with a die, so that
a light-transmitting region (length:56.5 mm, width:19.5 mm,
thickness:1.25 mm) was formed. A polishing pad was
prepared using the method of Example 1, except that the
resulting light-transmitting region was used instead.
[0069]
Comparative Example 2
A polyether prepolymer (Adiprene L-325, manufactured
by Uniroyal Chemical Company Ltd.) and 4,4'-methylenebis (o-
chloroaniline) (Iharacuamine MT, manufactured by Ihara
Chemical Industry Co., Ltd.) were mixed at an NCO index of
1.10 and stirred for about 1 minute. The reaction solution

was then poured into a loaf-shaped open mold. When the

reaction solution lost its fluidity, it was placed in an
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31 F-P09087TR(SG oven and subjected to post curing

at 110C for 6 hours so that a polyurethane resin

bl ock was obtai ned. The pol yuret hane resin (gag R (SG)
sliced using a band saw type slicer (manufacturea by
Fecken-Kirfel GroH & Co.) so that a 5 pol yurethane

resin sheet (1.25 mmin thickness) was obtained. The
sheet was formed by stanping into a 56.5 nm | ength,

R etk SR g e -
h
e dpp nggrf'gﬁﬁﬁel%eﬁﬁgngﬁn%m%?% Wﬁ%é Eﬁla
. _[0070]. A t
popBis ’?ﬂ?ﬂ GE%CE%F%%%S?% T e Py 9 aP
Polyurethane I ndustry Co. was 15 used and

s14GBF etPRBUEBCTHEEE PN Fﬁﬁf“&iﬂnélﬁfﬁ% Smfe oo P dhet a
si de was textured pe AHO- 1012 texturing by Ayanadai

PobprpoFaenenyesis ?&ﬁlﬁﬁta (Li- gt Ty dis fbdiakig Seagivrs
(length:56.5 mm width:19.5 mm thickness:1.25 nm was
obiained: Al sheéehgvpadiowseprepasbdmpsnaginhe aebhed mm

of 20 Exanple 1, except that the resulting
lehgght - 1 Pabhsmint wilAgh pegicen whd chseds mstegads [a004Ght -
Conparative Exanple 4 A thernopl astic pol yurethane
tréMsmactiag EBG7pn25 Aapwf hshimedpby Wappphepared using
Pol yur et hane I ndustry Co., Ltd.) was
the method of Example 1, except that the resulting light-
transmitting region was used instead.
[0070]
Comparative Example 3
A thermoplastic polyurethane (Miractran E567,
manufactured by Nippon Polyurethane Industry Co., Ltd.) was
used and subjected to injection molding with a die of which
one side was textured (Type AHO-1012 texturing by Ayamadai
Corporation), so that a light-transmitting region
{length:56.5 mm, width:19.5 mm, thickness:1.25 mm) was
formed. A polishing pad was prepared using the method of
Example 1, except that the resulting light-transmitting
region was used instead.
[0071]
Comparative Example 4

A thermoplastic polyurethane (Miractran E567,

manufactured by Nippon Polyurethane Industry Co., Ltd.) was

32



32 F-P09087TR(SG used and subjected to injection

nmol ding with a die of which { both sides were #220
sandbl asted, so that a light- transmtting regj
(length:56.5 mm width:19.5 nm thi ckness:f?%,é)(yrg%7TR(SG)
was formed. A polishing pad was 5 prepared using the

nmet hod of Exanple 1, except that the resulting
light-transmtting region was used instead [ 0072]

b h tar an ttan
usgg)gﬁg hg%s t%geF%ré% % wﬁq%.ﬁnfﬁg %%(ahlch
rface henl enln trans nce
bO?Ees&ﬁsﬁtw Fsa#%%ﬁ?sgegﬁgﬁég & %l e 2
91.52 25.1 8 91 45 13 arative
tréni@léilngs?eﬁloéx MBhgeh: é&r&am'. e zﬂg;ggp Ty o
Exanple 2 (bmmaUve0599164547 Exanpl e 3
thickness:1. mm) was formed. A polishing pad was

prepared using the method of Example 1, except that the

resulting light-transmitting region was used instead.

[0072]
Table 1
Light Light
transmittance transmittance Rate (%) of
Ra (%) before (%) after change in
(um) surface surface light
roughening roughening transmittance
treatment treatment
Example 1 1.5 91 43 9.3
Example 2 1.1 91 52 25.1
Example 3 1.8 91 45 13.3
Comparative | 4 14 91 - 57.1
Example 1
Comparative
Example 2 0.21 75 48.0
Comparative | ; gg 91 64 54.7
Example 3
Comparative | ,; 91 37 36.3
Example 4
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Conparative 1.1 91 37 36.3 Exanple 4 33
F-PO9087TR(SG CLAIMS 1. A polishing pad, conprising

a polishing |layer conprising a polishing regi 655&
light-transmitting 5 region, wherein a polﬁgﬁﬂﬁa si&gﬁxﬂ
surface of the light transmtting region is subjected

to a surface roughness treatnent, and the
light-transmitting region has a light transnittance

of 40%to 60% at a wavel e f 600 nm before use.

10 2. The polishing pad according to claim1, wherein

the polishing side surface of the light-transmtting
region has an arithnetic nmean surface roughness (Ra)

of 1_pmto f.zagn1 15 3. A nethod for nuf act u ing a

senmi conduc® Ot SAEVY B2 onprTRT hg 8P epsPOR 1581 PEni AYTE

surface of a _sem _conductor wafer using a polishing
CoOpRg1gdBer @i RGliShiAGinAIEopEnds lgpht-transmitting
region, wherein a polishing side surface of the light-
transmitting region is subjected to a surface roughness
treatment, and the light-transmitting region has a light

transmittance of 40% to 60% at a wavelength of 600 nm

before use.

2. The polishing pad according to claim 1, wherein
the polishing side surface of the light-transmitting region
has an arithmetic mean surface roughness (Ra) of 1 um to

2.2 um.

3. A method for manufacturing a semiconductor
device comprising steps of polishing a surface of a
semiconductor wafer using a polishing pad according to

claim 1.
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